Purpose: We investigated the relationship between cognitive status and quality of life (QOL) of Minnesota nursing home (NH) residents and the relationship between conventional or Alzheimer ' s special care unit (SCU) placement and QOL. The study may inform development of dementia-specifi c quality measures. Design and Methods: Data for analyses came from face-to-face interviews with a representative sample of 13,130 Minnesota NH residents collected through the 2007 Minnesota NH Resident Quality of Life and Consumer Satisfaction survey. We examined 7 QOL domains: comfort, meaningful activities, privacy, environment, individuality, autonomy, relationships, and a positive mood scale. We applied multilevel models (resident and facility) to examine the relationship between the resident ' s score on each QOL domain and the resident ' s cognitive impairment (CI) level and SCU placement after controlling for covariates, such as activities of daily living dependency, pain, depression or psychiatric diagnosis, and length of stay. Results: Residents with more severe CI reported higher QOL in the domains of comfort and environment and lower QOL in activities, individuality, privacy and meaningful relationships, and the mood scale. Residents on SCU reported higher QOL in the meaningful activities, comfort, environment, and autonomy domains but had lower mood scores. Implications: Our fi ndings point to QOL domains that show signifi cant variation by CI and thus may be of greatest interest to consumers, providers, advocacy groups, and other stakeholders committed to improving dementia care. Findings are particularly applicable to the development of NH quality indicators that more accurately represent the QOL of NH residents with CI.
Nursing home (NH) quality indicators (QI s ) have been used widely for regulation, public reporting, and facility quality improvement. Yet, none of the QIs are designed specifi cally for residents who are cognitively impaired ( Arling, Kane, Lewis, & Mueller, 2005 ) . The QIs deal primarily with health conditions, functioning, and nursing services; they give little attention to quality of life (QOL) and resident satisfaction (RS) , areas that are of great importance to both cognitively impaired and nonimpaired residents. Although some current QI ' s point to care problems that are relevant to residents with dementia , such as physical restraints, psychotropic medications, functional decline , and continence, they do not specifi cally address the needs and experiences of residents with cognitive impairment (CI).
Though clinical outcomes and processes of care have historically been the primary measures of NH quality, there is an increasing body of literature addressing factors that infl uence NH residents ' overall QOL ( R. A. Kane, 2001 ; R. A. Kane et al., Vol. 52, No. 5, 2012 The Gerontologist 2 2003 ). However, the specifi c infl uence of CI on NH resident QOL remains underinvestigated. Our study examines the QOL of NH residents with CI through an investigation of the relationship between CI and resident QOL. It also compares QOL for residents on conventional and dementia special care units (SCUs) . Findings have the potential to inform the development of dementia-specifi c quality measures (QMs) for use by both public and private NH quality initiatives.
Background
Nursing home QIs are based upon data provided by the Minimum Data Set (MDS) and used by the Center for Medicare and Medicaid Services (CMS) for regulation as well as public reporting. Medicare ' s web-based quality reporting system, Nursing Home Compare , presents information on 14 long-stay QMs for each of the nation ' s 17,000 NH s. The NH Compare QMs are currently under review and may change. Neither the current QMs nor proposed new QMs ( National Quality Forum, 2011 ) address the unique experience of residents with CI. Moreover, use of CI as a risk adjuster for several of the QMs may obscure differences in care processes and outcomes between residents with and without dementia, thus making it diffi cult for family members and caregivers of individuals with CI to choose the best care setting. Additionally, the QMs generally focus on the absence of negative health outcomes , such as fractures, falls, and decreased physical function. None of the QMs address the complexities of resident QOL, which is related to health and functioning yet represents a unique set of care domains ( R. A. Kane, 2001 ) . In a recent systematic review of NH QI by Castle and Ferguson (2010) , QOL was absent from the list of measures , and there was limited attention to QOL as a policy-relevant outcome of care.
There is evidence that resident QOL is a measur e able and achievable outcome in NH s ( R. A. Kane et al., 2003 ) . R. L. Kane and colleagues (2004) found that though the majority of the variation in QOL between NH residents could be explained by individual characteristics, a pattern of scores emerged within facilities on the 10 examined QOL domains indicating the ability to differentiate between facilities on the basis of resident QOL. It is feasible to measure resident QOL and apply these fi ndings to the evaluation of care provided by NH s.
Cognitive status alone or in combination with other factors can signifi cantly infl uence an individual ' s perception of QOL. Previous research suggests that QOL has potential to improve over time among NH residents ( Lyketsos et al., 2003 ; Selwood, Thorgrimsen, & Orrell, 2005 ), yet when declines in QOL occur , they are often correlated with declines in cognitive status and mood disorders , such as depression ( Hoe et al., 2009 ; Logsdon, Gibbons, McCurry, & Teri, 2002 ; Selwood et al., 2005 ) . Sloane and colleagues (2005) found that QOL is strongly related to level of CI and activities of daily living (ADL) dependency, consistent with the fi nding of Anderson, Wittrup-Jensen, Lolk, Andersen, and Kragh-Sorensen (2004) that dependence upon others for assistance with ADLs negatively infl uences QOL. Evidence indicates that QOL among NH residents is improved by high levels of social engagement, a perception of life coherence or purpose, and the availability of purposeful activities ( Degenholtz, Kane, Kane, Bershadsky, & King, 2006 ; Drageset et al., 2008 ; Moore, Delaney & Dixon, 2007 ; Zimmerman et al., 2005 ) . The special programming on SCUs is intended to promote social engagement and activities that enhance resident ' s perception of QOL ( Gruneir, Lapane, Miller, & Mor, 2008 ; Holmes et al., 1990 ) . On the other hand, SCUs are more likely to have residents with behavioral problems, depression, or other conditions that could diminish perception of QOL. Our analysis addresses this complexity by examining the relationship between SCU placement and resident QOL , although controlling for covariates , such as ADL dependency, pain, depression or psychiatric diagnosis, and length of stay.
QOL is a multidimensional and subjective construct, infl uenced by both individual and environmental factors. Evaluation of QOL among cognitively impaired NH residents poses particular challenges , given the potential for diffi culties with communication, memory, and cognitive processing within this population. However, previous investigations have found that NH residents are reliable informants of their own QOL status, even in cases of CI ( Brod, Steward, Sands, & Walton, 1999 ; R. A. Kane et al., 2003 ; Logsdon et al., 2002 ; Maslow & Heck, 2005 ; Mozley et al., 1999 ) . Because QOL is inherently dependent upon individual perception, caregiver reports and clinical data are not adequate proxies for resident self-report assessment instruments ( Degenholtz, Rosen, Castle, Mittal, & Liu, 2008 ; R. A. Kane et al., 2003 ; Logsdon et al., 2002 ; Mozley et al., 1999 ) .
We utilized an established self-report instrument, the annual Minnesota Quality of Life/Resident Satisfaction ( QOL/RS ) survey ( Vital Research, LLC, 2007 ) , to assess multiple dimensions of QOL at the resident level across the entire population of nursing facilities in the state of Minnesota. We investigated patterns of resident QOL based upon both resident CI and placement on a n SCU. The aim of our study was to assess the infl uence of CI and placement on a n SCU on eight specifi c QOL domains, whereas controlling for clinical factors and functional status.
Methods

Data and Sample
Data for analyses came from the 2007 Minnesota Nursing Home Resident Quality of Life and Consumer Satisfaction Survey conducted in the S pring 2007. This survey, sponsored by the state of Minnesota, is administered annually by Vital Research, an independent survey organization, through faceto-face interviews with a representative sample of NH residents. Earlier research has shown that items measuring QOL can be reliably completed for residents with mild to moderate CI ( R. A. Kane et al., 2003 ) . Thus, the survey was administered to all NH residents except the most severely cognitively impaired and acutely ill as indicated by a cognitive performance scale (CPS) score of 6 (about 10% of residents), residents in medical isolation, and residents who refused or had a guardian who refused participat ion in the study.
The survey was conducted with a probability sample of residents selected from each of the approximately 390 NH s in the state of Minnesota. The sample frame consisted of facility residents at the time of the survey. A list of all licensed nursing facilities in Minnesota was provided to Vital Research by the Minnesota Department of Human Services. Interview staff then contacted each facility by telephone to schedule interviews. Facility administration provided interview staff with a list of all current residents 2 weeks prior to their interview date.
Both short-stay (intended stay fewer than 30 days) and long -stay residents were sampled in proportion to their numbers in the facility. In facilities with fewer than 25 residents, interviews were attempted with each resident in the facility. In larger facilities , eligible residents were selected at random prior to the initiation of interviews. Each interviewer was provided with the randomly generated list of longterm residents in the facility that they could approach for an interview. Upon arrival in the facility , interviewers removed residents in isolation and residents whose guardian had declined participation from the list of potential respondents. Interviewers also randomly selected a predetermined number of shortstay residents (intended stay fewer than 30 days) from a current resident list in each facility. Interviews were conducted in the resident ' s location of choice after the interviewer obtained resident permission to proceed. Of the 16,538 eligible residents, interviews were initiated with 14,381 , a response rate of 87%. Completed interviews were obtained from 13,983 Minnesota nursing home residents (97% of initiated interviews were completed). The average number of completed interviews per facility was 36, with a range of 9 -65 interviews within each facility ( Vital Research, LLC, 2007 ) . Additional information regarding survey methods can be found in the 2007 Vital Research fi nal report to the Minnesota Department of Human Services.
The 2007 Minnesota Resident Satisfaction Survey contained 52 items addressing QOL as well as RS and mood. The QOL section of the survey contained 35 items with dichotomous yes / no responses adapted from the Nursing Home Quality of Life s cale developed from a national study of NH residents conducted by R. A. Kane et al. (2003) . Survey items covered QOL, RS , and mood. The 35 QOL items represented 10 dimensions based on the factor analysis by Kane and colleagues. For purposes of our study , we selected seven domains , where resident QOL scores differed signifi cantly by CI in a bivariate analysis. The domains were comfort, meaningful activities, privacy, environmental adaptation, individuality, autonomy, and meaningful relationships. Domains excluded from the analysis were dignity, food enjoyment , and security. In addition, we constructed a mood scale representing positive affect. It was constructed from three of the nine items on the survey measuring mood (adapted from Brod et al., 1999 ) . We found through a factor analysis that the three items tapping positive affect were distinct from the other six items tapping negative affect. The three items were felt peaceful, felt happy, and interested in things during the last 2 weeks, and the response categories were never, rarely, sometimes, and often. The QOL domain scales were calculated as the percentage of items that were answered yes and ranged from 0 to 100. The mood scale was calculated as a sum of the items comprising the scale; it ranged from 0 to 9 ( Cronbach ' s a lpha = .63 )
Measures of resident cognitive status, unit placement, and covariates were taken from the Vol. 52, No. 5, 2012
The Gerontologist 4 MDS assessment closest to the date of the survey. The CI level was based on the CPS ( Morris et al., 1994 ) , which ranges from 0 ( intact ) to 6 ( v ery s everely i mpaired ). The SCU placement variable came from item P.1.n (Alzheimer ' s/Dementia SCU ) on the MDS 2.0. Functional level was measured from the ADL long form ( Morris, Fries, & Morris, 1999 ) ranging from 0 to 28. Other covariates consisted of clinical conditions and demographic information. We selected covariates based upon prior research into the psychological status of NH residents as well as empirical analysis of the QOL data, that is , those variables found to be statistically signifi cant in a multiple regression analysis of one or more QOL domains. They fell broadly into areas of mental health diagnoses (depression, schizophrenia, anxiety, and bipolar disorder), physical functioning (ADL, continence, aphasia, and hemiplegia), and pain or related diagnoses (cancer and arthritis). Selected covariates are likely to be related to increased dementia. By including these variables in our multi-level models , we controlled statistically for their effects, attempting to identify the independent relationship between CI and QOL. However, it is a study limitation that we cannot completely rule out the effects of resident characteristics that may covary with increased CI and infl uence perceived QOL.
The sample for this analysis was 13,107 NH residents. We elected to exclude 786 residents from the full sample of 13,983 because they had CPS scores of 5 ( severe CI ) or 6 ( very severe CI ). Six hundred and fi fty-fi ve (6%) of sample members resided on SCU.
In order to identify the independent relationships between CI and SCU placement and the QOL measures in our survey, we tested parallel multiple regression models , where each QOL domain and the mood scale was regressed on CI level, SCU placement, and covariates. We relied on multilevel models with a random effect for facility -level variation. The facility random effect helped to account for clustering of residents within the same facility. All other variables in the model were treated as fi xed effects. Table 1 shows the QOL scores, CPS, and other sample characteristics overall and by unit type. The percentage agreement for the seven QOL domains was consistently high, ranging from 71.0 for meaningful activities to 84.4 for environment.
Findings
The mean mood score was 7.0 ( SD = 2.0). The CPS scores indicated that 18.6% of the sample was cognitively intact, 16.0% borderline impaired, 22.1% mildly impaired, 37.6% moderately impaired, and 5.7% moderately severely impaired. In the bivariate comparisons, residents on SCUs had signifi cantly higher perceived QOL in the comfort, activity, environment, and autonomy domains; however, they had a lower mean mood score. SCU residents also had signifi cantly higher CPS scores, greater ADL dependency, and greater incontinence. They had lower perceived pain. Table 2 shows the QOL domain scores, mood score, and other characteristics by level of CI. There were signifi cant differences by CI in all the QOL domain scores. Compared with the cognitively intact (CPS = 0) , the cognitively impaired residents scored higher in the comfort domain but lower in all the other QOL domains and in mood score.
The multiple regression models for the QOL domains and mood are presented in Table 3 . After adjusting for demographics, functional limitations, and disease status, level of CI remained associated with all eight QOL scales. As CI increased, resident QOL decreased in the domains of privacy, individuality, relationships, and mood. For the activities and autonomy scales, those residents who were cognitively intact (CPS = 0) had signifi cantly higher QOL scores than those with even mild impairment. Residents with mild and moderate CI (CPS score of 2 or 3) had signifi cantly higher comfort scores than residents who were either cognitively intact or more severely impaired. Conversely, perception of environmental adaptations was the only domain for which those with increased levels of CI reported increased levels of QOL. Moderately or moderately severely cognitively impaired (CPS = 3 or 4) residents had signifi cantly higher scores in the environmental adaptations domain. The positive relationship between SCU residence and QOL domains remained signifi cant after controlling for CI, ADL dependency , and other covariates likely to infl uence perceived QOL. Interestingly, residents on traditional units had signifi cantly higher positive mood scores.
Discussion
As we hypothesized, CI was signifi cantly related to all the seven QOL domains and mood scores , even after controlling for covariates likely to be associated with both CI and QOL. Residents with more severe CI reported higher QOL in the domains of comfort and environment and lower QOL in activities, individuality, privacy and meaningful relationships, and the mood scale. The Minnesota NH Resident Satisfaction Survey ( Vital Research, LLC, 2007 ) is unique in that it directly measures NH resident perceptions of their own life quality. Because previous research has indicated that cognitive decline often precipitates declines in QOL, the fi nding that CI was associated with lower QOL in many of the domains was not unexpected. However, the positive relationship between CI and resident perception of comfort and environmental adaptation was surprising. Perhaps , items measuring comfort and environmental adaptations are tapping into the physical components of QOL and aligning most clearly with the current QIs and regulatory priorities (health conditions, level of ADL function, and nursing services). The other dimensions relate mainly to social (activities, privacy, and meaningful relationships) or psychological (individuality and mood) components of QOL, areas that are complex, highly individual in nature, and challenging to address within the limitations of institutional structures. The more CI alters social relationships, self-concept , and emotion the greater The Gerontologist 6 its potential impact on social and psychological domains. In any case, our fi ndings indicate that QOL is a multifaceted concept that requires investigation through the measurement of multiple domains and that the relationship between QOL and CI is complex.
Our study has implications for the assessment and public reporting of facility QOL scores. For the majority of QOL domains, facilities admitting more CI residents run the risk of lowering their mean QOL scores. This would suggest the need to adjust for CI and other relevant covariates when estimating facility QOL. The Minnesota QOL Report Card Scores, which are published each year, have an adjustment for CI. In reports prepared for Minnesota nursing facilities, facilities are informed of their observed (unadjusted) and adjusted scores. Facilities focusing on QOL in the Minnesota NH pay for performance system can rely on the adjusted scores so as not to penalize providers admitting CI residents. There is no adjustment for SCU status. Such an adjustment could bias scores against providers who had effective dementia SCUs that improved their QOL scores. Interestingly, updates to MDS 3.0 encourage resident interviews for data collection, especially in regards to domains that are highly pertinent to QOL , such as resident mood, in an effort to more accurately assess resident QOL (Center for Medicare and Medicaid Services, 2011) . Nonetheless, MDS 3.0 lacks specifi c QOL items representing the range of domains that are in the Minnesota Resident QOL survey.
The study also points to QOL dimensionsactivities, individuality, privacy and meaningful relationships, and autonomy -that are of particular salience to CI residents and their families and Notes: ADL = Activities of daily living; CPS = c ognitive performance scale (0 = intact and 4 = moderately severely impaired ); QOL = quality of life; SCU = Alzheimer ' s/dementia special care unit . could be the focus of facility quality improvement efforts. Facilities with successful SCUs may serve as models for quality improvement. The specialized physical and social environments of the SCU are meant to address the needs of residents with cognitive or behavioral diffi culties ( Gruneir et al., 2008 ; Holmes et al., 1990 ) . Examples of environmental modifi cations found on many SCUs that could potentially increase resident QOL include specialized staff training, noise reduction programs, frequent use of private rooms, smaller unit sizes, increased availability of natural light, and fl exible resident routines ( Day, Carreon, & Stump, 2000 ; Holmes et al., 1990 ) . The aim of our analysis was to investigate the relationship between CI and QOL among nursing residents residing on both conventional and SCU. Our fi ndings provide insight into the complex nature of QOL within nursing facilities as well as the infl uence of placement on a specialized dementia unit. Additional research is needed to further investigate our fi nding that residents with increased levels of CI reported higher QOL in the domains of comfort and environmental modifi cation yet lower QOL in the other fi ve domains. Though the Minnesota Resident Satisfaction Survey is unique in that it asks residents directly to report perceptions of their environment, more in-depth qualitative methodology may be required to assess the positive relationship between CI and some QOL domains. Additionally, though our fi ndings demonstrate a relationship between SCU placement and resident QOL, it is yet unclear what specifi c modifi cations found on SCU have the strongest infl uence on resident QOL. Further research is needed to assess the effect of environmental modifi cations on the QOL of those residing on specialized units. Organizational factors such as staffi ng, ownership type , and leadership style may have considerable infl uence on resident QOL. However, inclusion of these factors would have signifi cantly expanded the scope of our study. Future research should expand upon our fi ndings to address the infl uence of organizational characteristics on QOL.
Current NH QIs do not specifi cally address the needs of residents with CI, limiting their applicability to the decisions of family caregivers regarding NH quality and selection. Our fi ndings have the potential to inform the development of dementiaspecifi c QMs that better represent the experiences of NH residents with and without CI as well as for use by family caregivers, public reporting systems , and private NH quality initiatives.
